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SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a CATV 
transmission system capable of reducing material cost 
for a subscriber access line which uses the largest 
volume of transmission media. 

SOLUTION: Various downlink signals for broadcasting and 
middle speed communication services are FDM 
(frequency division multiplexing) multiplexed and 
converted electrically to optically by downlink optical 
transmitter/uplink optical receiver 12 and 14 of a center 
1. High-speed communication service signals are 
converted electrically to optically by a giga-bit Ether - 
switch 13 of the center 1. The two kinds of these signals 
are multiplexed in low-density wavelength at a CWDH 
(coarse wavelength division multiplexing) coupler 15, and 
transmitted on optical fibers. At node optical devices 2 
and 3, only IP data from CWDH couplers 21 and 31 are 
processed in wavelength separation for the present, and transmitted to giga-bit Ether- 
switches 22 and 32 to be multiplexed in low-density wavelength again, and transmitted to 
subscriber gate terminals 4 and 5 from CWDH couplers 23 and 33. 
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lIS^JSl] FDM (Frequency Divi 
sion Multiplexing) ^T^ti hW£. 
Mf^&nWStf-tXt. IPdnternet 
Protocol) I fcJ:6J5a<oafi1f-t*^S:tt& 
tSFTTH (Fiber To The Home) 
3^£fflV^CATV£j£frffiT'3>oT, SJoA^fW) 
fijIEK&Offift-tf- t'XOjlftSrCWD M ( C o a r s 
e Wavelength Division Mu 1 
t i p 1 e x i n g : im&i&^M) ^jtS-fflV^Ttf 

t -r s mim i ta«c7)c atv n.m& . 

[IW*fl3] FDM(Frequency Divi 
sion Mu 1 t i p 1 e x i n g ) ~}fmzi.hW&. 
WtpilWfflff-t-t'Xfc s IPdnternet 
Protocol) fcfcJ:6Kaoa<i-9--t*^*«^ 
tSFTTH(Fiber To The Home) 
a=*Srffl^6CATVg^S;Tfco-C, #JDA#^0 
BiflEi«3lOjifi-t-t'X(7)afiS:DWDM [Dense 

WDM (Wa v e 1 e n g t h Division 
Multiplexing)] ^SrfflWtfta .1 1 £ 
^St-TI>CATVfE)M*ffi. 

[18*314] ^oy-KxiJTWHWSJifcCAT 
Vlcable television) if— b'XX'J 
TfiO/-h*^B£ttLT*y*A^#flnA#«*^ 
OFDM (Frequency Division M 
ultiplexing) #Sfc«fc*»i!&fttf+a«a 
flir-t';*.i;. IPdnternet Protoc 
o 1 ) t(Cct^^520jlfi^-b-x£. flffEiS&OjIfl 
-t-b'XSr^-f I) FTTH (F i be r To Th 
e Home) U^ZX'tio C ATVfc&vXf- At* 

IJCWDM (Coarse Wavelength 
Division Multiplexing: ffi8?Jg 

jfcs^fi) *j*srffl^TffaiHi#a*fiiay-H3ia6 
traetaA.***** s z t tw&t? h c 

[iS««5 3 friey-K^safcfifajDA#«*i:« 

fflcoMAmTftxyJyZftyTJrtlfcb UcZb 

b ? §mco c at v&m ~>xta . 

[IS*3I6J «ftcoy-KxijTtc#«iS*ifcCAT 
Vlcable television) -*r- t*^.x 'J 

OFDM (Frequency Division M 

ultiplexing) ttizx&immfv&vm 

M-f-t'Xb. IPdnternet Protoc 

o i ) bizzhTmpmrn-vx*. msmnvm 

t-t*^^tl,FTTH (Fiber To Th 



e Home ) ^KTfi^ CAT V£j*>-.X-f AT'& 
ot. BUISy-H^ffi&tffjieiDA^ig^toHOii 
fl£DWD M [Dense WDM(Waveleng 
th DivisionMultiplexing)] 

»DA#«*#« £H*hZ b &$®btl C ATVfig 
yXfi», 

l^flBMSrlJMI!] 
[000 1] 

[jra^m-tsaffi^H] *«wttCATVfiss*i£» 

l/-ritSrffl^^CATVgjMvXrAtRL. WtcJJta 

h'x fc ®mv- fx i: £ Pl^dllSt h c a T v 
(cable television) fza^j'-.X fAC 

rati.. 

[000 2] 

^KSeS-tSCATVgjSyX'rAtL-Ctt. HFC 

tvM-f*»h ( R ) «rfflH6*-y r-7-?0)gi8 
fI#£ifcg#£ti>i'XTA s £* y hy-?£ft:7T 
•^AX-fll^-fSFTTH (F i ber To TheH 
ome) x^fA^tli. 

[000 3] I«FTTHyXfA««*MtB2t* 
-f. 02fc*SVvC, FTTH^XxAteHFCOftiMfs 
*cWt7b-(-t*7h ( R ) 

^«eani^«^aLfct<o-c*o. (c e 

nter) bbJ-Y (Node) 7~10fc£HFC 

[0004] ffi. ty; (Center) 6JklfJ—Y- 
(Node ) 7~1 OliftAy'O v? (Opt i ca 1 
Sp 1 i tte r) WDM (Wave 1 ength 
Division Multiplexing) fj~T 

55«:rtLTHFC3fc/P-7T*tt3*l , t^*. 
[000 5] -fey^6«iT^n^ffitiH. T-f^ 

;p»ss, -f >**v'uzmmti&*>?Wim, ft 

X (Forword Optical Transmi 
tter) bs RRX (Return Optical 
Receiver)t,CGU(Central G 
igabit-Ether Un i t ) fc£-£5XTl8j£; 

/-H7~l Oti-rit-filFRX (Forwor 
d Optical Rece i ver) b. RTX ( R 
eturn Optical Transmitte 
r)t, CGUL SGU (Subscriber G 
igabit-Ether Un i t ) fc££vCT*fltlS; 

[0006] £*-yr'7-?£3fc7r>rXTl»£ 

^Ts ;<7)FTTHyXfA(i-fe>^6 1k, V-K6 
2, 6 3t, JPA*«S56 4, 6 5fc3&»4>fl|jft$*lTH 



[0007J 

imtfimLi o ttmrn] mitzmwc at 

0. 03C^-fFTTH^XrAc7)i^ /-H6 2, 
6 3 1 flPA#®3§ 6 4, 65t O^ftiM&fttfft 7 r 
4 J^^X'hhif . ilftffltc 1 S. KiMffltcl^cT)^ 

[ 0 0 0 8 J *C X\ *^(7)afi<j(i±IBcOfS1ll.*$rK 

*mnX r d t A*T'£ 6C ATVimffi; 

WttiZm^t: C AT VfiSv-X-f A £jSfj«-& - 1 

[0009] 

M£»&^l>£^m] *^Cil.CATVfE 
j££r?£{±. FDM (Frequency Divisi 
on Mu 1 t i p 1 ex i ng) -ft^ZlhWkmf 
^M<r>Mii-f-t'Xt , IP (Internet Pr 
otecolli t «tSiS)S<Oji«^-b*^S:^-rS 
FTTH (Fiber To The Horae)M 
SrfflV^CATVgjU^rffiTftoT, #SpA^c7)bJ)IE 
ftil^fflfl-t-t'XCOaflSrCWDM (Coarse 
Wavelength Division Multi 
P 1 e x i n g : fg^S^^S) ^SrfflWTffoT 

[oo i o] *%mz±z>mcDc atv temm*. f 

DM(Frequency Division Mul 
t i P 1 e x i n g ) J; 4ttSft^+a<0jifi^ 

— t'Xi:. IP (Internet Protoco 
1 ) ttASSiiaoafl-t-h'^Sr^t^FTTH 
(Fiber To The Home) 3j5££fflV>|> 

cATVEs*tt*ot. #jpA#^<offieisa<oa 

frt-t'.XC0jIfl£DWDM [De n s e WDM (W 
avelength Division Multip 

I ex i ng) ] ^Srffl^Tffo-C^S. 
[0011] #f&HjHc£6CATveiHv;*-rAti, ft 

Sccoy - F x r fc#S"J$ iitc CATvt-t'xxUT 
- b'ftgfi £:fr LT-fey^ JDA^SS*^ 
FDM (Frequency Division Mu 

I I i P i e x i n g ) ttizx&im&v^&cDmm 

-if— t'XL IP (Internet Protoco 

i ) fct,*&a&w»fi- , ^tx£; BtfiESMoaft-t 

-t'^^nFTTH (Fiber To The 
Home ) ^KTffdCATVfcjMi^-rAT'ifW 

KWDM (Coarse Wavelength D 
ivision Multiplexing: 
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&tfMfijDA#$*g-* fcffi £ T . 
[ 0 0 1 2 ] £ Sffceoc AT V(e& yXfi 

(i . WHO y— Kx'j r (c^MW $ ft* C A T v h'x 

j^^FDM (Frequency Division 
Multiplexing) ttlzX SftiM&V^® 
WiifI-9--h'y.t , IP(Internet Prot 
oco 1 ) i (3 J: S Si«<7)Mft-t- t'7. £ . Mfciffig?) 
afl-t-t'XSr^-fSFTTH (F i be r To 
The Home) MCTfraCATVfig^fA 
: tib-5-C. ME/-H3^IB&^H5IS!niA*SS*t<7)S 
<7)»ft£DWDM [De n s e WDM (Wave le 
ngth Division Multiplexin 

g) ittzm^xftymmzmzs-vmm. 

[0013] ?%b*>, *ftmtoC ATVffiillv-Xf-A 
(J, FDM (FrequencyDivi s ion M 

uitipiexing: mmnttw&m) tttZX h 

1St.m.V*mv>MmV--t'Z t. IPdnterne 
t Protocol :-(y^*7h7nh3)H tt: 
J:4aa«iHi^-h*^t«E^t6FTTH (Fibe 
; r To The H ome ) # C ATVg 

1 gi/XfACfc^t, CWDM(Coarse Wav 
elength Division Multiple 

xing: m>m%m) m,zmm?zztx\ ; 

[0014] ±IEOJ: 5C. *«»fl-c«. CWDMM 

7 r 'f a- i -rizt mmt %h<r>x\ mhis&m 

1 0 0 1 5 ] itz. tiM77*A74 yli, -RW 
i fc, fS*SEfifrm^T'ft^®f£i*ST'&9. CW 
DMH*fflV^«&, 1. 3;um^£fljffl-fl>^i:i 
^t^Tl>o CDWM^tiDWDM [Den 

se WDM (Wave length Divisio 
! n Multiplexing) ] ^Ti^tJtKLT , AS 
ffl-*-&««raH*»ffi< ( 2 0-6 0 n m ) . %&m& 

t [0016] 

i%pncommr>Bm] mz. xm&m&miz^xm 
mi^mtxmmth . n 1 ii*»HoHteiifififc i * 

CATV (cable te 1 ev i s i on) £Ix 
t *56^8o-SUtWfc:J:4CATvea^7 i AttFDM 

(Frequency Division Multi 
! P 1 e x i n g : ) *^t«t -SSCjUat/ 

' '¥m<7)MmV--t'At. I P ( I nte r net Pr 
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0 t o c o l : A y?*-v hTahm) blz£hm& 
PMmy-t'Z.&m-St&FTTH (F i be r To 

The Home ) 2n££ffiV\!>xXf J±X'hh. 

[0017] CATv^-t^igriift^y-Hi 

'JTlZftrnZtlXa*), Z<Dnffl<D/— HX'JT# 1~ 
# n (C*t LX -fe V 9 1 J- KX 'J T'voy - Fft 
§SB2, 34-C3e7r-f^fcJ:*T0/±035ari*]fi5i8 

[00 18] -fey^lKteTOftilflSI ( FTX : Fo 
rword Optical Transmitte 
r ) /±r>7fc§fI25 (RRX : Re tu r n Op t i 
cal Receiver) 12. 1 4 i , =¥#t.*-y M 
— fr>U V* (GESW: Gigabit-Ether 
Swith) 13t. CWDM (Coarse Wa 
velength Division Multipl 
e x i n g : mS&L^M) *7°y 1 5 b . T^D^ 

?t&ffll lfcjWRWfciVCO*. 
[00 1 9 3 #-b/l- (y-HxUT) (i-e^-e/ty-K 
*§£B2, 3&tfft7r>fA'||U 0 0T«Wl8*lt. 7 
-F3£HS2. 3<4CWDM#7'72 1 . 2 3, 3 1. 
33t, W»h-f- frX** -yf-22. 32b*mi 
X^h. 

[00 20] JPA#y-h3g5f?4, 5«iCWDM#7*7 
4 1. 5 l££/UiFDMft&§flf£4 2, 5 2b, A 
-t^7h (R) «^O3K/«S0a«*fTa^r-f 73 
(MC) 4 3. 5 3a^-Vt^ayta- 
P C ) 4 4 . 5 4 1 . r -f i?9h*z -vhb •yrtf-y 
9X (STB) 45. 5 5tL<{i*-A^-S-t;P 
) a^-fUt'-b-y h (TV) 4 6. 5 6 k . 

y-y;«f'A(CM)47, 5 7&t/A*-yt/P3y 
t*-?4 8, 5 8fca»4>«Mc$*l"0*4. /-Fft§£ 
B2. 3tjDA#^'-h«*4. 5i:tf>fiKi#7T4V< 

[00 2 1 ] £tf>0 1 tfflV»T*JMHO^BtWt it 
C AT VfEiSvX-fACOij^tCOV^TiKBS-ri) . 

[0022] jsasav+a^iHi^-t'^^MrFOfi 

^t4FDM£ffi£ft. ty? lOTO^jUflgs/iO* 

«j$afi-^-t'xfi^ (ipf-?) li-ty? ioMf# 

tvh-f- •/"X'f -y^-1 3iz£^XW.%/%%m2tl 
h. >I(7)28c0^fi#5:CWDM^r5 1 5lZ&\,^Xi& 

mimik&n u #7 r a Areata . 

[00 23] y-F3te8a2. 3T{iCWDM;&7*52 

1 . 3 1*^C0I Pf-?«A-I. ttft$Ht£?fV\ 

-yM — 9>U 7f2 2, 3 2lCfSMLT.il 
ffi8?K«fi£fiU CWDM#75 2 3. 3 3#>*> 
flDA#^'-r-ffi*4, 5N£HM-*. 
[00 24] fcfc. ±9»tf5fll*Wco^rKWt*. ± 



±Dft^(ij!lDA#>-'-hS*4, 5C0FDM7tiSSffls 
42. 5 2T'FDM£M$iX < t'*i:ffls 
£«ft£fiUci>?>i$:CWDM;$7'74 1 , 5l£ 

^■Lry-K^S2. 3(c(Ej*-ri.. 

[0025] y-K*^S2. 3T'<iCWDM^7-7 2 
3 , 3 3*^(7) I Pr-^cOA-B., &^SiSrffV\ 
*#t'-y h 4 ~4tX4 y 2 2 , 3 2 fcfra£ LT , M 
«. fflaESfeft^fiU CWDM#T72 1 , 3 1*>4> 

-ty^iMraS-Tl.. 

[ o o 2 6 3 * xf&wmifofmizinf&mg. 

&M2M.X'mm-t&%imz^Xii. 1. 5;um®£4 

ISEt^Sti)! 1. 3/zm*tl. 5jumflffc*>fi 
4tL<«l. 3*em^0^^fI]ffl-r&,Itt^Sgt^ 

[00273 01 (CijcWCtt, JnA#y- F$*4 . 
5(CfcV^CWDM^7 , 74 1 , 5 1 £*/t£FDM3fe 
3*§fl#s4 2. 5 2HJ:-5'r I Pr-^ft-^tFDMfi 
jWHSfcteSfU -tfOAftTJ.-K- r-m* t -f 7 
3 y\'-? 4 3.53 Srtf-LT^- V y e 
44. 54T*1 0~1 OOMbp s 7 yAOlKMZA y 

1 0 0 2 8 3 i>o -UnXiliU*- h x-itf 4 S J 

y h h 'y7%t:-y 7X4 5,55 ttz\i*-J>.?- 
S^Sr^rLTf-Ut'-b'y h4 6 , 5 6T'Wtf5* { SfiS 
it. SA>t^r-7';^T2»,4 7. 5 7$r^LT^-y-f 
58T'iiCMbp styXV^Wj: 
A y?*-y by-Vxbvmmi'nl&ttmx-iMMb 
4*. 

[00291 j^, *HSSf?ijT-{±, 7- F3t^B2 , 3 1*1 
fctJtvC, ^h'-y h>f— tXA v + 3 2fcCW 
DM*7'52 1, 23, 3 1, 3 3 fc{44Mi ttlSBt 
■CtJ:<. tniA#y-h«B*4, 5ij£7)CWDM^7 > 7 
41. 5 1 b FDM^JEffl3tiMSftl54 2. 52t$:^ 

[00 3 0 3 ttz. *mi&mxU. ti i?9)V*: -ybb 
■v?X-v9X45, 5 5RV : 7--7 , ;1/^tA4 7, 5 7 
tFDMMJEffl3ti*Sm««ISr^T*t>«J:<. -tv^l 
fc7-F3t^a2, 3i:C0^-C'/Ift«^t-oTi>i: 

[003 1 1 zuz. *mmmx'nmzmmLx^&H 

FC s yXT&t:*?ttyX'%m*Z>Zb&%ttU£. Ktc 
-by^ 1 1 7-F3^B2, 3fc(0rac03fe7T^A'* { fC 

^>y-F^B2, 3^CfcV^CWDM^<t 
i>*<. -f<0B#t(47-F^B2, 33W»A#y-h 
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[00 32] *sm»nicwDM#5j;T 

DWDM [Dense WDM(Wavelen 
gth Division Multiplexin 

g) ] -fcjKzmmixi*^. 

[0033] Z<Oi. o (C, *0iSWCtL 7- 

2. 3kanA*y-HB*4. SfcoHKOfiaSKflcfcC 

WDM^SrfiJffltSCtT'. Jt7r>f Ai««|(it5r 

[00343 

ouwBLfcj:5t*»«i4. fdm* 
at «t att^tf+awsffli-*- fxt, i p t fc j: « 

■a««iflW--trxtttd^-ftFTTH*«tlflVi&C 
^-t'XWilftSrCWDM^Irffl^Ttf 3 i t IZ X-o 

a. 

[0fflc9fS#«J!] 

[01 ) *l&#3-3atttfcJ:ftCATVfisa^x-rA 



[ II 2 ] F T T H yXf A Oft ^O-^^^tB 

[03 ] «*<7)F TT H y^f AWlMWlf^^t 
0-C'^l.. 
[tf^fBBjlJ 

I ty^ 

2. 3 y-Kftgff 

4, 5 JOA#y-HB* 

I I *ym<n 

12, 14 T93ft£f!2!/±9ft£flf5 

1 3, 22, 3 2 ^tft'yM— y^- 

1 5, 2 1, 23, 3 1, 33, 4 1. 5 1 CWDM 

#77 

4 2, 5 2 FDM36iSg[i» 

4 3, 5 3 *T<Tnyrt-f 

44, 54, 48, 58 ^-yt/^yfA-? 

4 5, 5 5 r-f 5>*JHrv hh<»7#v9X 

4 6, 5 6 fUh'-b'/h 

4 7, 5 7 
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